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Principle 2. Transtormation
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'A' neuron spikes 0(t — tn)

encoding > 0;(t —1t,) = G; ( - x(1))
decoding  f(x) = D in hi(t—1 )gbf(x)

spikes from neuron ¢ at time t,, )
neuron model generating spikes signal, X (¢)
preferred direction vector f =K

stimulus signal

computed function of stimulus

PSCs convolved with spikes

optimal linear weights for f(x)




A communication channel




Connection weights

o Define the representations of both pops:
G; [Ji(@)] bj(y) = G; 1))l
G, [Cl{z$@$ e inas == Gj [oz]@jy = J;-jms
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Define the computation: y=f(x)=x

Substitute our estimate of x into b repn

NB: e and ¢ are the same!



Connection Wcights

o Substituting .

bj(z)




o Write the spiking estimate  #(¢)

e Then do the same substitution:

bi(z(t))

With sPi‘(es*

|
£
LN
3
AT
i
NG 24
NS A
S
ST

G [@jéﬂf( Lk mes}

G

G




Aclcling scalars




Doing the math

Volunteer?

G [z +2) + I

Cel 4 )
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Rccipe for linear trans.

1. Define the repn (enc/dec) for all variables
involved in the operation.

2. Write the transformation in terms of these
variables.

3. Write the transformation using the decoding
expressions for all variables except the output
variable.

o 4. Substitute this expression into the encoding
expression of the output variable.



e Nothing new. Representation:

Atz = A {ai <q§ix>m A ina’s}
X Z a; (X) @y
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e Transformation

z = (C1x + Chy



e Substitution

cx(C1x+ Coy) = Gy [Ozk <q3k(01X - CQY)> - J};iﬂ
() j =




Vector addition
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25D Vector Represcntation
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Representational hierarchg*

Kind Encoder (a;(x)) Decoder (1)
Scalar (1) G :Q-i:l’ + .],Z.""Z'“S] > ai(x)o;
Vector () (7 -a«g <(")Z [n];r[n]>n + Jf’“’"‘“] > ai(x[n])oi|n)
Function (00) | G :0‘ <f~) i(v)x(v) > ) +J b @ \] > i ai(x(v))oi(v)

Vector Field
(00 X ;'\"T)

G

o7 <(55(.I'/ [n] I/ [71] > ]g)fas:l

> ai(x(v, [n])oi(v, [n])




